Abstract-Content-Based Image Retrieval (CBIR) allows automatically extracting target images according to objective visual contents of the image itself. Content-based image retrieval has many application areas such as, education, commerce, military, searching, biomedicine and web image classification. This paper proposes a new image retrieval system, which uses color and texture information to form the feature vectors and Bhattacharyya distance and new similarity measure to perform the feature matching. This framework integrates the yc b c r color histogram which represents the global feature and edge histogram as local descriptor to enhance the retrieval results. The proposed technique is proper for precisely retrieving images even in deformation cases such as geometric deformations and noise. It is tested on a standard image databases such as Wang and UCID databases. Experimental work shows that the proposed approach improves the precision and recall of retrieval results compared to other approaches reported in literature.
I. INTRODUCTION
Content-based image retrieval measures the visual similarity between a query image and database images. The retrieval result is an images list ranked by their similarities with the query image. By extracting the feature vectors of the query image and the database images, there is need to develop similarity measures that will rank the database images by the actual distance between their vectors and the query image vector. Content Based Image Retrieval systems think that the best retrieving images are the most visually similar images to a given query image from a large collection of images. It is index visual characteristics of an image, such as its color, textures and shape to look for an explicit image in a large amount of images [1] . A similarity measure computed from the extracted features is used to rank the retrieved results. Several similarity measures have been introduced; such measures can be categorized as a vector-based that treats features as vectors, region-based and global-based or a combination of both, fuzzy or deterministic similarity measures, and the use of supervised, semi-supervised, or unsupervised learning. Sural, S. Gang Qian Pramanik, S. [2] analyzed the properties of the HSV (Hue, Saturation and Value) color space with emphasis on the visual perception of H. Konbor is with the Alazhar University, Cairo, Egypt (e-mail: m.hassansaad@ gmail.com).
the variation in Hue, Saturation and Intensity values of an image pixel. HSV is a widely adopted space in image and video retrieval. The main advantages of this HSV color space was mentioned in [3] [4] . A limitation of HSV color space was that dark colors were insensitive to saturation and hue changes. Therefore, the hue value was negligible for low saturation colors. MIRROR [5] image retrieval systems investigate MPEG7 visual descriptors. The MPEG-7 standard [6] provided Multimedia Description Schemes (DSs) for describing and annotating visual content. Qasim Iqbal and J. K. Aggarwal [7] , combined the structure, color and texture for efficient image retrieval. Structure was extracted by the application of perceptual grouping principles. They stated that further research is needed to obtain a better performance in sub-classification. S. A. Chatzichristos and Y. S. Boutalis [8] proposed a composite feature descriptor that combined color and texture in a single quantized histogram. The proposed feature descriptor was named Fuzzy Color and Texture Histogram (FCTH). The fuzzy color and texture histogram was a combination of three fuzzy systems. This paper proposes a new approach that combines the global descriptor with a local descriptor which improves the overall results.
II. THE PROPOSED YC B C R HISTOGRAMS
A histogram is a helpful tool in color image analysis. A histogram is a global statistical descriptor that represents the distribution of colors in an image. Histograms carry the statistical information of the three components of the used color space. A histogram-based retrieval system requires a suitable perceptually uniform color space such as RGB, HSV and YCbC r . The histograms color in image retrieval has both merits and weakness. Such merits are, robust, fast, low storage requirements and straightforward to implement. In addition to the weakness are: there no spatial information of the color distribution and immune to lighting variations. In constructing such a histogram, the lake of the spatial distribution of colors can lead to erroneous similarity results between images. This paper overcomes this problem by integrating with texture feature. The Immune to lighting variations solved by the proposed YC b C r histogram. Since the RGB color space is highly sensitive to intensity difference. HSV color space has a weakness that dark colors were insensitive to saturation and hue changes. According to these limitations, many color spaces have been presented to improve color consistency or segmentation. The YC b C r color space was chosen for this investigation after performing many tests in the RGB, HSI, and HSV color spaces. luminance component, and C b and C r represent the chrominance factors. The difference between YC b C r and RGB is that the first represents color as brightness and two color difference signals, while the second represents color as red, green and blue. The YC b C r space was chosen for the next reasons. The luminance component Y is independent of the color, so can be adopted to solve the illumination variation problem and it is easy to program. The skin color cluster is more compact in YC b C r than in other color spaces, as well as, it has the smallest overlap between skin and non-skin data in under various illumination conditions. YC b C r is a family of color spaces used in video systems which is broadly utilized in video compression standards. YC b C r is used for the ITU-R BT.601 standard-definition television. The YC b C r is one of two primary color spaces used to represent digital component video (the other is the RGB).
The histogram relays on an underlying color space and uses its components to determine the probability of a certain color being existed in an image. The Bhattacharyya distance [9] is used along with the YC b C r histogram to measure the distance between images; this distance is used as the global score of the image. The histogram comparison methods provide a similarity measure for matching images based on their extracted histogram. This distance measures the statistical reparability between spectral classes. It is a probabilistic distance measure that provides an estimate of the probability of correct classification. This distance overpasses zero histogram entries. This distance is given by:
where, Q H represents the query histogram C H represents the histogram to be compared, and (i) represents the number of bins, respectively.
IV. EDGE HISTOGRAM DESCRIPTOR
The edge histogram descriptor (EHD) describes the spatial distribution of five types of edges. These edges were four directional edges (vertical, horizontal, 45°, and 135°) and one non-directional edge [6] . Edges may be used for retrieving images with similar semantic meaning. By combining edge histogram descriptor with other descriptors such as the YC b C r color histogram descriptor, retrieval precision and recall are enhanced. Spatial distribution of edges in an image is practical texture descriptor for similarity search and retrieval. The EHD represents local edge distribution in the image. The local-edge distribution for each sub-image can be represented by a histogram. This descriptor is demonstrated by figure (1) . The first step is the partitioning of the image into 16 (4x4) blocks. The image partitioning always produces 16 equal-size sub-images regardless of the size of the original image. A 5-bin histogram for edge distribution is generated from each sub image that corresponded to the directional and non-directional edge types. Since there are 16 sub-images in the image, a total of 5*16=80 histogram bins is required as shown in figure (2) . The modified Euclidean distance is used along with the EHD to measure the distance between the images. This distance is used as the local score of the image. This paper employs new similarity measure as matching method of EHD as equation. 
To normalize the value between 0 and 1 ( ) performance with around 5%, and 3% for average precision and average recall, respectively.
VI. PERFORMANCE EVALUATION
Precision and Recall are metrics to calculate the ranking of the images returned by the retrieval system [10] . For a query q having a defined ground truth images over a database R(q), and let Q(q) be the retrieved result of images for that query. The precision of the retrieval is defined as the fraction of the retrieved images that are indeed relevant to the query [11] .
( ) ( ) ( )
The recall is the fraction of the relevant images that is returned by the query [11] .
To evaluate a system over all the categories, Top N performance measurements [12] can be used. When submitting a query q to a CBIR system, the system returns N resulted list of images sorted based on similarity to the query image, where N is the number of top similar images. We denote 
And the average Recall for all queries is defined as:
VII. AVERAGE NORMALIZED MODIFIED RETRIEVAL RANK (ANMRR)
It is simple ranking method than the precision and recall. This frame work utilize the normalized ranking measure: average normalized modified retrieval rank (ANMRR) that was defined by the MPEG-7 research group [6] .
Let the number of ground truth images for a query q be NG (q)
Compute NR(q), number of found items in first K(q) retrievals, where K (q) =min (4*NG (q), 2*GTM) where, GTM is max {NG (q)} for all q's of a data set.
Rank (k) is defined as follows:
where, R (k) is the rank of an image k.
The average rank (AVR) for query q is defined as follows:
However, with ground truth sets of different size, the AVR value depends on NG (q). To minimize the influence of variations in NG(q), modified retrieval rank (MRR) is defined as follows:
The upper bound of MRR depends on NG (q). To normalize this value, normalized modified retrieval rank (NMRR) is defined as follows:
NMRR (q) has values between 0 (perfect retrieval) and 1 (nothing found). Finally, for the whole query sets, ANMRR is defined as follows:
VIII. THE PROPOSED IMAGE RETRIEVAL SYSTEM
The proposed approach combines a local descriptor (edge histogram descriptor) with a global descriptor (YC b C r histogram). The YC b C r histogram descriptor is applied globally on the whole image to capture the color information from all the pixels of the image. The Bhattacharyya distance is used along with the YC b C r histogram to measure the distance between images; this distance is used as the global score of the image. Another local score is defined by applying the local description technique to extract the texture information. The final score between two images is given by In our experiments, 1 w and 2 w are equal to one each; giving an equal importance to both global and local description of an image.
IX. EXPERIMENTS RESULTS
The experiments were executed on the 1000 image Wang database [13] and the Uncompressed Color Image Database (UCID) [14] . The Wang database includes 10 categories; each category contains 100 images. For each query, a set of ground truth images that are relevant to the query were identified. Wang This paper proposed an image retrieval approach which integrates the proposed YC b C r color histogram and texture extraction technique. The proposed approach extracts the YC b C r histogram as global statistical descriptor that represents the distribution of colors in an image. A Bhattacharyya distance is used as a similarity measure to detect the final image rank. The integration between global and local features has been explored by combining our approach with another local feature technique (EHD). The experimental results showed that this combination provided more accurate results than MPEG7 color and texture descriptors and fuzzy color and texture histogram composite descriptor. The proposed approach is accurate in retrieving images even in the presence of geometric deformations or large occlusion and noise. 
